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(1 ) $Q_{in}$ ,
$Q_{out}$ $T_{f}$ $T_{s}$
:
$V[ \varphi(\rho c_{p})_{f}+(1-\varphi)(\rho c_{p})_{s})]\frac{dT_{f}}{dt}=Q_{in}-Q_{\sigma ut}$ , (1)
$\rho,$ $c_{p}$ $f,$ $s$ $V$ ,
$\varphi$ ( $+$ ) ( $=$ / )
$T_{a}$ , $p_{a}$ $T_{f}$ $p_{f}$ , $\lambda$ ,
$R$ Clapeyron-Clausius $p_{f}=p_{a}\exp[(\lambda/R)(T_{a}^{-1}-T_{f}^{-1})]$
$h$ , $S$ , $D$ $Q_{out}$ $Q_{out}=$
$(T_{f}-T_{a})hS+SD(p_{f}-p_{a})\lambda$
$D_{p}$ $T_{s}(r, t)$
$\frac{\partial T_{s}}{\partial t}=A_{m}(\frac{2}{r}\frac{\partial T_{s}}{\partial r}+\frac{\partial^{2}T_{s}}{\partial r^{2}})$ , (2)
$A_{m}$
$T_{s}(D_{p}/2, t)=T_{f}(t)$
$C_{s}(r, t)$ $C_{s}(D_{p}/2, t)=$
$C_{f}(t)$







( $A$ $Q$ ).
$Q_{in}$ (1) $\sim(4)$
(1) :
$\nabla\cdot u=0$ , (5)
$[\partial u/\partial t+(u/\varphi)\cdot\nabla u]/\varphi$
$=-\nabla p+A^{1/2}(\nabla^{2}u)/\varphi-(A^{1/2}/Da)u+(0, T_{f})$ , (6)






1: : $(D_{p}/2)$ , $(D_{p}/4)$ , (a) $D_{p}=5.94$cm,
$(b)D_{p}=1.20m$
2 $(r, z)$ Boussinesq
$\nabla=(\partial/\partial r, \partial/\partial z),$ $u=(u, v),$ $A=Pr/$ Ra, $B=Pr$ Ra
Prandtl $Pr=\iota\ovalbox{\tt\small REJECT}/\alpha$ , Darcy Da $=K/H^{2}$ , Rayleigh Ra $=g\beta\Delta TH^{3}/(l\ovalbox{\tt\small REJECT}\alpha)$ ,
$\sigma=(\rho c_{p})_{f}/[\varphi(\rho c_{p})_{f}+(1-\varphi)\rho c_{p})_{s}]$
3
( ) 4)
: $\varphi\simeq 0.549,$ $D_{p}=5.94cm$ ( ), 1. $20cm$ ( ), $K(=D_{p}^{2}\varphi^{3}/180(1-\varphi)^{2})=$
$4.64\cross 10^{-6}m^{2}$ ( ),1.90 $\cross$ 10-7m2 ( ).
1 $0\leq t\leq 5700$
$(Q_{in}>0),$ $5700<t$ $Q_{in}=0$ $Q_{in}$
1 $(T_{\max})$ 9$0^{O}C$
$(D_{p}/2)$ , $(D_{p}/4)$ , $((a)$ :
(b) : ).
2 $(D_{p})$ $(\text{ _{}\max})$
(a) $(T_{ma}$ 9$0^{0}C$ $D_{p}$ $2cm$ ,
$4cm,$ $6cm,$ $8cm,$ $10cm$










2: : $(a)D_{p}:2cm$ ,
$4cm,$ $6cm,$ $8cm,$ $10cm(T_{\max}=90^{o}C),$ $(b)T_{\max}:90^{o}C,$ $80^{o}C,$ $70^{o}C,$ $60^{o}C,$ $50^{o}C(D_{p}=6cm)$
: $(\partial u/\partial z=0, v=0, T=T_{1})$ , $(u=v=0,\partial T/\partial r=0)$ , $(u=v=0$ ,
$\partial T/\partial z=0(0\leq r\leq R_{1}, R_{2}\leq rR),$ $T=T_{0}(R_{1}<r<R_{2}))$ .
(SMAC, )
3 (a) $\triangle T=0.1$ , Ra Da $=695$ , Da $=3.8\cross 10^{-4},$ $(b)$
$\triangle T=0.1$ , Ra Da $=27.4$ , Da $=1.5\cross 10^{-5}$
Darcy ( )
$(c)\triangle T=$


































3: - $(T/\triangle T, u/(g\beta\triangle TH)^{1/2})(a)\triangle T=0.1$ , RaDa $=695$ , Da $=3.8\cross 10^{-4}$ ,
$(b)\triangle T=0.1$ , RaDa $=27.4$ , Da $=1.5\cross 10^{-5},$ $(c)\triangle T=1.0$ , Ra Da $=6950$ , Da $=3.8\cross 10^{-4}$ ,
$(d)\triangle T=1.0$ , RaDa $=274$, Da $=1.5\cross 10^{-5}$
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